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ture. This rule is convenient on account of its simplicity; and it is sufficiently accurate in view of the necessary uncertainty as to what exactly is meant by resolution.
On the experimental confirmation of the theory of the resolving power of rectangular apertures, see Optics, Enc. Brit Vol. xvn. p. 807, [Vol. n. p. 411].
If the angular interval between the components of a double line be half as great again as that supposed in the figure, the brightness midway between is '1802 as against T0450 at the central lines of each image. Such a falling off in the middle must be more than sufficient for resolution. If the angle subtended by the components of a double line be twice that subtended by the wave-length at a distance equal to the horizontal aperture, the central bands are just clear of one another, and there is a line of absolute blackness in the middle of the combined images.
Since the limitation of the width of the central baud in the image of a luminous line depends upon discrepancies of phase among the secondary waves, and since the discrepancy is greatest for the waves which come from the edges of the aperture, the question arises how far the operation of the central parts of the aperture is advantageous. If we imagine the aperture reduced to two equal narrow slits bordering its edges, compensation will evidently be complete when the projection on an oblique direction is equal to ^\, instead of A, as for the complete aperture. By this procedure the width of the central band in the diffraction pattern is halved, and so far an advantage is attained. But, as will be evident, the bright bands bordering the central band are now not inferior to it in brightness; in fact, a band similar to the central band is reproduced an indefinite number of times, so long as there is no sensible discrepancy of phase in the secondary waves proceeding from the various parts of the same slit. Under these circumstances the narrowing of the band is paid for at a ruinous price, and the arrangement must be condemned altogether.
A more moderate suppression of the central parts is, however, sometimes advantageous. Theory and experiment alike prove that a double line, of which the components are equally strong, is better resolved when, for example, one-sixth of the horizontal aperture is blocked off by a central screen; or the rays quite at the centre may be allowed to pass, while others a little further removed are blocked off. Stops, each occupying one-eighth of the width, and \vith centres situated at the points of trisection, answer well the required purpose.
It has already been suggested that the principle of energy requires that the general expression for /2 in (2) when integrated over the whole of the plane £, 97 should be equal to A, where A is the area of the aperture. Athe brightness in this direction is 4/9-Tr2 of the maximum at Q = 0. In like manner we may find the illumination in any other direction, and it is obvious that it vanishes when sin Q is any multiple of A/«.
